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Expansion of Construction Land and Its Ecological Effect Based on

Three-Dimension Information in Daye
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Abstract: Topographic fluctuations widely affect the patterns, processes and dynamics of landscape ecology.
Based on remote sensing images and DEM data the topographic fluctuation and slope, Daye City was divided
into four types of landform: flats, gentle hills, steep hills and low mountains. This paper considered the
effects of three-dimensional terrain on ecosystem services from the topographic fluctuation and aspect, estab-
lished a three-dimensional ecosystem service value estimation model, and introduced 3-D landscape pattern
index to discuss the expansion of construction land and its ecological effects. The results show that: (1) from
1995 to 2015, the expansion of construction land in Daye City accelerated gradually, the expansion in flat and
gentle hill areas was strong, and the extension mode occupied a dominant position, while the expansion in
steep hills and low mountain areas was relatively slow, and the expansion, infilling and isolation modes show
a three-pillar situation; (2) from 1995 to 2015, the total loss of ecological service value caused by the con-
struction land expansion in Daye City was 375.256 million yuan, and the total loss in flat and gentle hill was
large because of the large occupation of land, but the cost of unit occupation land in gentle hill and low moun-
tain areas was higher; (3) from the change of 3-D landscape pattern index in 1995, 2005 and 2015, construc-
tion land expansion in Daye City hasd led to the continuous increase of landscape fragmentation in the whole

region; in flat and gentle hills, the connectivity between new construction land and existing construction land
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was improving, but the landscape balance of flat began to weaken in the later stage, while the landscape bal-

ance of gentle hill continued to enhance; in steep hills and low mountain, the aggregation of new construction

land was low, and the dominant position of forest land began to weaken.

Keywords: spatial pattern change; expansion mode; ecological effect; three-dimension information
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